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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To compare the phase 
of a clock generated by a DLL circuit or the like 
with the phase of a clock which is inputted to a 
DRAM or the like and to precisely detect the clock 
whose phase is earlier when a frequency is 
comparatively high, in a semiconductor device 
which is provided with the DLL circuit or the like 
used to adjust the phase of an external clock and 
to generate an internal clock delayed by a 
prescribed phase and which uses a real clock and 
a DLL clock properly according to frequency. 
SOLUTION: A clock-frequency judgment part 2 
which, when data synchronized with either a first 
?JflcJk-pr a seconcLcJock is oulputted-,-the- 



1: 



frequency of the first clock is judged by 
responding to an instruction signal indicating the 
delay amount of the first clock inside a first phase 
adjusting circuit 1 and which outputs a control 
signal is provided. A clock selection part 3 which 




selects either the first clock or the second clock by responding to the control signal 
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[ffj£Jfl] Xfi^ixh^lco^u-y^comS^WS. 
or? fc*f UJf£^ffi/ttt*hjfci|5 20? 

<0 ? o -y ? 4 £{i|£gs 2 O ? n -y ? o v # k Pi 

15127 n -y ? fifflPSHII&rttfOfff gn 1 a . y 9 
®»£^-tt£*fi^fcj£^LTI£mi<y)?o -y 7<F>ffi$L 

Rfcfljeu »J«s«^*ai*-r-s?o.y?ji^fii^sij 
itnesfjfflKt-i-tcjiS^ lt mi em 1 u y ? 4 2 

CO? O -y ^CO-^-S-SiR-TS ? D -y ZHmt & 

[ its js 2 ] ktib? o -y ? {affltssiHissti , nin esi 1 

-f mK^coitrfB-r <f W &<Dg&$rfH-fI^T'£> £ If ^ 

iwkm4 ] Huie$ijfflift^-*^ sfnesg 1 co? □ - y ?o 

V>**£. H«le?n-y?SS?gP{i, HirteBlCO^O-y? 

ZttL. f^2cO?n.y?S:ffl^-f&fS*JSl!e«<7) 
EB&SriiLTKSS 1 tfO^o -y ?<7)ftffl£jl®£-£.g> Z t 

tmimmmmmzm t x mzm 1 <r>? n -y 9 4 £ <±m 

£3S 1 O 9 O -y 7 4 fctem 2 CO 9 O >y ? (50 1 — ~/j 

com^^ummzmtm-^ ?o y ^s^Hgsi: s-it*. 

[00 0 1] 

X m? o y ? tc*f LBT5£^&ffi*:ftjIiU: l*lg|5? a -y 7 
?:4Stl>DLL (Delay Locked Loop ) ®B%W<07X3 

*tL9o- 4^tii 2 0- mnivifecv&wzirmtLtlpi 



^HiaK^maimE^o^iJi^ra^^ < mzm^iEm 
m#$kmzm-t& i><r>x-hh . 

[0002] 

[£*?)&«] as, ^^mamsg (ls 1 >**«te 
mw±wcr>$mizm{&% < mmcof-^^^zm^-t 

ItzMzit. ftm^XJlZtL&T-ffcttlX . t'cr, 
X 0 ts:94 S >?X'W[-T-9tf#,j)ZtihfrtfWgX'h 

k>. zwzmz. amizx o±ia^-f s yyz^mg. 
T^h-xm^m^mmmtmz. rYv^m^^ 

<bx>y> f *»^-r-?* j aj*$*l.5?'f 5^^, t-? 
ZtlX^Z. 

[0 0 03] ■ ^Xr-AtcfcttSC 

pu ep&ymmw.) cor u-y? commit, h^^am 
coztg£%mT®mco>imm&commwzW' } x . c 
p u i*ico±Eiijis^-f y?7i -x^tisa-ftif s 

«e9?tifl4><iTV^4. ^-cIT*, fifgitfl OOMHzULh 
Tc07 ! -?mmm$:-*imiZ'f& iyy? n-^x q R A M 
(ilS, SDRAMkB&ie^fii,) ^fft^DRAM 

[0 0 04] dcOio^aiCTtbfH-'&SDRAM^ 
tO^TL^DRAMtcfcv^Tti;, ^gp*^A*$ni»?n 

•y?izi$i.mzmfccoiEm%{m (.mtiz. 90- 4^ 
«i 20' m izxT-fcoftjizmzKftozttf 
■xmx-foh. zcotz#>, mm*. *mfrt>mtezti$,t\- 
mtvy? corns kw?D»? corns t com zjeb&z 
mm Lxmnu-r o -y ? sr^-r zm&tt-? h d l l 

olzLX^Z. 

[000 5] LfrL&ffh. 3-—Wz£^Xi±. ±ilco 

x 0 %d r am* tmtt&^mmiizxmi't&z t& 
bh, zcom^iza. 7v-y?rfx-ftztixfrt>r—? 

^^^tc^Tcoya^^^xnm^^VXEiZ- 
±*<%&coZ\BlMTZ>tztbt,z. DLLEIKCT^? 
tl&DLL7v-y7<7){mt. DRAM^A^jSn/i4 
&coVT>\s?a'y?<o&.#t£imLX?J S.U?'coW- 

wzoco?u y?zikiisL. *mmim (-r=5:^*>. * 
mftTJU x ) tmx'covu v9t vxmm-th ztt 
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[00 06] H2 0J4. mkV>OT)U?Vv?}:DLL 

coffi&M£7js-f\Ml8&7vi >y ? mX'h K). M 2 1 (4. 
<0¥^ftilS£iiV">T »J T)V7 n-y7bDLL?Uy7 

t<r>?x3>y fimimzfi o maomm&zmm- h tz 

#>C0?4 $>7*f-*-bX'h&. H20fcJ;tX|l2 1^ 

mwcommn. mms. *mtm-comw<iz£')% 
ztitimmrfium 9-oo6796f : 19 

9 7ifUJ!l 7B&m) OtyMmiZ^iSiiX^Z . 
[0007] 02 OfcfcWC. mtrtfayfimUM 

mmztt&tmiimste. ^m^x^<-yyr5 0 

0 £ft LTAlft $ tl&ft®? Oy^EXCLK £i9r5gcO 
ftffl/Wa® $-£*:D LL^Oy^DLLCL K Sr£j£ 

LLUJKlOOi:, CKODLLHIffil 0 0*^aj^J§it 
&DLL?o>y?cD<2ffii % A^^v7r 5 0 0*^aj 
7)$il& >J Trt^ D^^RECLKt^n-y ^(ifflit 

[00 08] $6<cBL<Rgr*-4fc, nyta-? • 

»4, A^77T500l:i 0J9ft&>l"Wc&&j:3 

ww^iutaK: KEE&ru&ttt:) , hhn 

feOl&MmittS-h >J T)V9 u -y ? i LX A7)A -y y 
T50 0frt?HiJlZtih. tz — J)X\ DLL0S&1O 

0 T'J4 , -r 4 W HIKSEO^^iOT L--f ScoKSS: £ #1 
©-ra-ItKioT. ^^D /^tcitt90" ttzit 
120' ^OfiMjWtJcttS-rifflHttWBBeLT 

*k. $^>t. ?n<y*ffla}am»i 5014, #m® 

»4 0 Otc i 0 »J T^a>y ^Sr^LT^L^^ -f 
yHn?^;^^Sw iiex-r Wt&SrSlLTttS 
Sj$iXSDLLi?a y^O{Sffit, DLLBg&l 0 0£ 
SI$-f £A:*jA-y 7 r 5 0 0*^lfi«aiS]$itS U T)V 

.*• 

[00 09] £<0.*'3fcLT8?fcb£;hJtDLL?n.y? 
£ *:<4 'J T)V? o -y ? cot v?^*— -fico 7 a >y ^ «i , ^ 
^x^Mxrtcoaj^J/^-y^r 6 0 0twtt^$ix^. £ 
«f-^A' 7 7r6 0 0{i, 7n-y?{2}gjt!80j& 

1 5 0*>i?>«^$ix§DLL^ayiy*^(i'Jr;P^a 
•y ? O V v$*ft.a»— ^T<7) ^Oy^tcllI^LTT-^DAT 
ASrKO^, ttTlff-^DOUTi: tTiW^Iti^f 

-S-o 

[0 0 10] 021»(1) co^-f 

-h£#BSL=5r#£>. ^^O y^^^O y^^St 
(^D-y^^KBtCLK C0i£iSc ) **it«W«lr fc± 

fe^-y?tefflJt«Ml 5 0 (020 ) lz£&?v. y 

tw&tmcow? zmw^t . ^Ns^ft-h 

fc^-fidt:, ?^n 7 ^EXCLK (132 1<0 



( 1 > O < a ) «) K*fLi5r£0<2ffl 1 2 0 

0 ) ^fg^^n-y^^^fr^^XOrtgp^Q-y 
9 1 LXi&m-f&mS. 'JT/^n^y^RECLKta 
2 1(0 ( 1 ) <0 (b) SO <0fiffli:DLL^a>y^DL 
LCLK (02 1C0 ( 1 ) CO ( c ) B) COtiLfttZ. 0 
T)l<7v>y?£ftffil,X£MLtz*7j>F VJWxm* 
CO*7i>Y*7fo (J\y+>y&mL?z&ft) X'ttM-t 

&*)WL<mW-t&b. *7 4 yV^ftCO^yiS* 1 ®. 
OttiL (dlosOz, dloslz) , r<02o<7)X 
•y ^'Sr iffitt h . >J T/l^^ o -y ^ coftfflcoilftfclf Mi-r 
^.aS^ratd ^(4. ^n-y^fi-^5>f >lzJ:&Mtitf 

Stfiz. £tz— -frx*. dll;d7?ii awjAW? 

^<^r-oTV^ (td ' *«*#<«r*«if, DLL^a 
■yiy«iaffl*i^<^^) . ^C7>y^afflifc»llIfiH 5 0 
TJ4, ilBto^ y^wi-ximw 1 >v^fHizx 
iX^&VTJl>i7uy7i5j:V : DLL7ay7co±-h±_ 

*<0«7)X >y (E+£7)^Ep^|e§^ X y £Jt& 

i^i^^X-yi/co^^idcO^O-y^^Sltb^- 
d^J®-^ (121(0 ( 1 ) cOi§^-) IZH, DLL? 
Uy? COmSt? V T)V? U-y-7 <Offi$ i 0 ii t flj^ 
DLL^D.y?DLLCLWD7^fiffiM 
Wl 50*^ffi^J$iX^. tfz—yrX-. »J7Wo» 
? coti^ij!? 5 0 x y DLL?n 7 ^ cojt *>±^* 0 X 
•yy'J:Hfv ^-&tc{4 , U ^ a -y ^ coffitg^D L 
L^a-yi/coimXK) k^i¥fJ56§*U 'J7^n 7 
^RECLK^D-y^iifflitSEIIISl 5 0*^tfi^§ 
il-g.Cli;^^^. d 1 o s 0 ztSilf d 1 o s 1 

z (W&comi l<0{±J73ft#Sa . Sb ic-en-^ixffla 

^o.y^7!,^^ii-eix#^L^m#-c'*-5.„ (i2i<?) 
( 1 ) o ( d ) gptj ( e ) t&mm.) . 

[00 11] 

[*»JftW!«feLi iiecotfcD. 

T/ W Mzmi&Ztl2>»r\.&?a -y ^CO^ D y ?J^iM)* 

JtKWiS^^. DLL?d 7 ^HT90* ^ 

^«412 0- »lfc?D7?S1^4^ fi!*(4. ^ 
o y >y T -b^S t A C *«dWJjUbK±# < %Z><OZ 
mm-ZtztblZ. DLL®mzX£&Z1X&DLL7n 
•y?C0{mt. DRAMI,ZXJjZtLfz&t<OVTtU?n 
•y 7cofflQ b ZtiM LX 9 4 5 0 <Of o y 

-TTT012] L<IftBJj-r?.t. DLL08SJ4T - 

D RAM*^{ti^i $n-&ft-f-*^X-r^^^ n -y ^ C|SI 
^L.Tt±J7)$ix^J:3tc, rtgpo^a-y^coffifflSrpgiS 
^b. ^W^>y?ncom^<nfcmz\ZT<\s4 (M 

m) tfh&fztb. DLL[gssT'i^-rs^D'y^(4. * 

-y r ^co ^ a y ^ t^lt^T & o T ^ 
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■y ? <0X -y LXfthtlZ, . 

[00 1 3] ?^D-y?EXCLK (02 1 

tf> (2) *> <f ) *') O?o-y (^o^^Jilffl 
tCLK<0&&) ^tt«WK<«r-jfc«^3&aj&t4. 
<I«9i§-£-i>. 121(^(2) O^-f sy/f+-M:f 
•f i o ^ -f > KW/kXfiHh?)'* -f > (y vy 
f-^*ifcLfc«*) T, DLL?D7?DLLCLK 

(122 lco (2) £0 (h) JH5 ) tfD{5ffi fc . iJWny 
?RECLK<7){iffi (H2 1<50 (2) CO ( g ) & ) C0{& 
mt<Dimti i %2ix&. LfrLKWh, JJE*>J:3** 

#0? o y 7 coffiB t ftfrco 7uy7 coffiB t cottMZ 
, V^Sti d CD? a y ? SriMfcfiJsg tT t i 3 TO^f 
[0014] ttirh. i21<7)(2) tetstvai. *h 

-y ?C0? O -y ?Jf^**ltl&fKjiS< fc-jT^WW* 

xrtgpcox 4 W iztt LX9\-&7 a-,7co7vy 

HM-f K% 7X3-/7 <0j&*>±# 0 COX. -y ( H^tfO^ftl 

•eix»9> i. £ , Hgi ttt D L L ? o -y ? c?>ffi8cDl3. d ifiW- 
Wzt frfrfr &-$\ S^ft; D L L ? n y ? coftfflcotii 3 
* J 3lii-CV^tfiJ^§fxs. .icoiS*, 7u~,7imit 
KlHlK-CJi. TOCf^DLL^D 7 ?DLLCLK 
(02 1*> (2) (h) ») *itb^S^C. ffittfft 
CSV^Ur^^O-y^RECLK (H2 1 CO ( 2 ) CO 

(s) sp) a^six.&.rttc&o. jEL^jjsisma* 

^^^ro^ttc^r-S). trti. H21«(2)fl)(i) 
SfrfcitX ( j ) gp^-Td 1 o s 0 zfci^d 1 o s 1 

z (ftaom l^ai^ft^sa fcit/sb c^fii 

• [0015] **W{4JJERMLSfc:«*T*S*ut t O 
•) . 9h&7 o >y ? CD? o y ^ ^^Jt«»<JlSV ^ 

DLL®&mzX±j&ZtlZ>7ziy7C0{m 
DRAM^A*$ilfe^t<?D^a y^<7)Cl[ffl^$- 

Jt&-r fifflo#^{i3cD^o-y^^iEsi(c^ai 

[00 16] 

&Z7f;-?y'u<y7mx'$>$>. tztiL. zzxit. 

®frt>\DZix&7'a-y7m*? (-r=5r^*>. ^gp^n-y 



1 (07 o >y ? C L K 1 tfOfirffiS-ffflS LXK&7 a -y ? 
(EXCLK) K*tU9r5£0){affl 90' *fc 

(±i2o» #<wm) tmmtitzm 2<7)7 v clk 

t?$£lC07u y ^ ^ /i(i±l5^ 2 O^ a >y ? <0V^ii*» 
— USB L^x-^ D AT A §• ftj]-f i. o izffi&Z 
tit. fcfc'U S2<?)7n7^CLK2li > fraiL^i; 

[ o o 1 7 ] § t>t,z. mi iz^-r j; 3 ^hjct)^ 

«^Btt. ±te^o-y^firffll«SlH]SSlrtc7)^ro^o 

•yfCLKicommsL&Tjki-mmm^sd izm&txt 
imi(07u-y7CLKi comm&zmiz l . mrnrn^- 

(Se ) *m*t"*^n.y^«aHW!!)ejB{2i:, ±mi 

wi-^cjs^ lt±iesi lco^o-y^cLKit 
2^n 7 ?cLK2 co-*s-ss?-rs ^ o y 7®sm 

CLK 2(3, DLL®Bmfr^%&7av7fflam&® 
mit / zX£.f8.ZtihDLL7nv7X'h , 0. mico?a 
^CLKlli, **#«llfc:AAS*ut4*OUTA' 

^o-y^ffei.. iteoia^^D y^fiffljt 

[0018]$ (btc, »^ L<<i. *&BJto¥SSf*£!a 

tcfcv^T, ±i5^n-y^{iffiiig®gsn±, ±iemi«o 

7\3y7C LK lCOEMIi^litft^f-f I'^S 

^-r-i.T'^^'Yiissgpsr^, Jiie^«-f-sd ti, 

[0019] § hlZ, j?JL<ll *^HJO^««:^g 

k i comwrnfi^^^ixtzmmmx K>i>m^ztz 

SLtv^^#. ±E^o.y>?si>;gp3i±, ±iemio 
?n 7 ?CLKl i:±ie^2<7)^o-y^CLK2i:<y){a 
ffiJtKSr^T^v^t i: L, Z(0m2C07n -y 7C LK 

[0 02 0] §^>t, 01lCt5V^T«i, 7v-y7ffi$m 
SEES 1 CO A^fflfcti . mkcOXfi^ -/77500 (0 

^in^5^3niirMwiwrs7^0W5i5^^ t>ixx 

v^4. t-iz-^X. 7v»/7{mm&\sl&l(Ol}i})ffliz 
It. &%:<OtiilJJ<y7T6 00 (112 0) kijefRtfll 
«gSrl-fSffi^{lISS6^\ ^a.yj?S»?a53S-^LT^ 
ftt>tlX^&. nyt'j.-^ • ^^-fA$-i!i^$-it§7 , i 
^«mt^l»^gP^a-y^EXCLK{i, A^J4HK5 
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Kill ?v>y?ffl$9m®8&lftco-T4 HEttMKC 

[00213 &fz-iix\ m&jfrjift L^mtmrniz 

$&¥«gttg«J2, MlV?X3y7tf\jjZtl^ ~*J^co 
«®HISS$:ilLT±IB^ 1 co^n -y ^cofiffi SriBffi §-tt 
&z\£lz£9li!,J}®8&mcD7u y?tLXm^T. ftj} 

im&? ztvft mm&tti& x o izm$6Ltzm2co? 
ay? z&s&tz, ?uy? mamm®s& t , ±s&s&co 
mm ®mz& ft h ±Msm i<7)?n-y? cr>mmm.i l zx~3\ -» 
T±iessi^)^D>yi?c7)jg^$-if£ij^t. mfecrmmm 
^z&ji-r&tu'y? m^mm^m®, t , ,r 

fCJS 1 T±f 2£l 1 co 7 u >y ? & M±1SSM 2^07? 
' lC07u y?£tzltt82C07n-y7cr)^-?tii)>— JjCOiE 

[00 2 2] $A>K»L<UiBj^§i :N ^BJcO^igft: 

>y ? C L K 1 CDffiffl t m 2 CO ? o - y 9 c L, K 2 <0&ffl £; 
cOfiMBUCrMU 7U'y?W&itm*lEmzitThtihj: 

a5rIl^n 7 ^CLKl<0«f 1 (-T^ri5*>. 
H2 IO (2) tc* i 3 1=3^? o -y u.y? 
jgffitCLKcr)l/2 ( tCLK/2 = ^-r VX 

±ie 2 oeo? n -y 9 coimtfmn&iz* ^mmc f 2 z 

•yrCLKlcommi (-ffth-h. f>\-8L?ny7C07u 
y?mwm.) t^^b^<. ±iBJi]S£&#iK^i: 

as- wsrr h ztizx-ozru-y? mir& 3 s-fMffli-r 

SOS^nli;. JUMfScf 2C0b$C0"f< W&<7)g& 
n2b come>®M n 3 CTftfS-f l.y-K(:^D7?M 
&«5gSP2£-g$gU D LL[E]SS^*>£>2:&?o-y 
ffliSSmSSl^To y^jf^^ft^x^ W gog^ 

2<f 1. n2>n3>nl). I<0i^, DLL0B 

sffiuflj§ t . o >y ? * >tfyF*imz*s: h j&iz&M-r^ 
%x°hz>. 

[00 24] 7v-y7{mmm®8&ll,ZXv-y7*>$ 



{£. fiBfr0H4 fc^-? a >y ?aft>f *-:/;m#C L 
K SEN ) tf&J]£tL^ ^a.y^SS?SS3?r»(f^$-^ 

<0{4ffl£fflirr&?O>y?#jltft$ft. il^D7^ 

CLK 1 im2<D?o-y?CLK2fc<9igogItR^»9# 

c l k i cojg&£fcK^is#£> o fcHfex-i, . ? d - y ^ r 
i {ct d >y >- ?it7t 4 v 4 nco&mK fm. 

n2i0tli4*HC^<^-?^i:#Wi s DLLHISf 
frt>tch 7 a -y ^fi[ffll@S®SS 1 OUf^S-^jh^-frlxr 

[0025] £K—1jX\ 7u*y ^firffli^0gS l (ct 
n-y^^y^fitzf^ isJ&co&m*, SSn l i *)'J? 
tc^iir&li, ^a-y^Sfi?lHlK3 0 (f*a^04#gg) 
^<50^o-y^S!RgP3(cfcv^Tmii0^o-y ^CLK 1 

V^i6, 9uv7ffifem%%M2frt=-7u-y-7&iRM3 

iRgS3*i|Ji^L=5:<^4. ^{c. ^ay^ 

GffiPSEIK 1 lZX£.f&$tl&m2C07 n 7 ?CLK2 
SrrtSPi? o -y 9 b LTttffl-f 4 . 

[ o o 2 6 ] $ ^ %mwm<?)Mim&mzfc?h 
zbizx^x?u-y ^crmnn^^mmz^-, 

T U o b\ ^mifrT'U Aft®X'&.m-?& 7n-y?tf 

fctPF£Mt,z% h ti*intf!£Th . C cotztb iz . ^ o >y 
^i^^*iJ«gP2^b^U^$ri ) ^ii:, ±|2fiJ^M 

i: (c J: ^tfiflEfA-f Aft&X'1%m-r& ? d y ? 

[00271 K U, *miX'ii. -y ^«o^ 

D y J? ^IgC^itlSWS^^T' DLL 0^^T 
^c§ix4^a-y^<y){2ffli:. DRAMfKA*?^ 
* 4 co 9 o -y ^ coffin b CO 9 o -y firfflJtK o 

^ o s- iE5i^^-r 4 b tfx-% h . * fz~frx\ 

9m? v<y?C07a>y tfflW&k&hhWm, 
^Wi. DLLlilKfoSff^MJtSitCj:^ 

mzmfr&zbwx'zz* ztivptiz^ -m*mft 
+ yy^Tmmx o uz&tiHzfe&fflcofn > y ?mmn 
tzttm^- h z. b im^ztt h . 

[0028] 

i&Bjicommcommi ot. wmwm (122^111 9 > . 
^mmt^^^cont t^m&comm <im. m 

tmb XMZ b b -th ) tSW-i . fztzL . ZZT 
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iJeo^yT-fel^ r-fl-f-ZCS. o-THl>XXNo 
-/fe?/RAS, 3 7A7F h o-yft-§-/C 
AS, HXlfyj h-f 7';Pfi-f-/WE(i i ^jffllft^- 
7-yf-l 05atl 0 5b{CtA2)$ft. tovyK 
#A7J$ix.S> tX'MiEWa •?> Vm^rntfMtf? >y ^§ 

[0032] H2(C&VrC,' ^tiJTHl. 

^ifAO-AlO, fcitm^TKPXfi-f-Al 1 
te. rK>XA 77 7 1 0 3tz£*)ttiEZtlX&<>? 

^*^?107a. 10 7b<0ttMiUffiffl§ 
tih. DRAM371 08a. 1 0 8 ba^fi^tfiSft 
Jtfe-f-Ji. I 7 -r/Xs-Jx? 1 0 4 (Ci 

SO»f£*%;b*U I /Of-^A'.y ^ T/\si/X$ 1 

04CAA?Wlf-^DRAM37108a 10 
8btc#§a^ixS. 

[0033] ia3^f S^^f-v-htctJ^T 
Ji. (a) ^^D-y^CLKcOil^i^'O^lHlWLT 
#a^*!lfflI«^DRAM3rtCA^$^ ((b) gp(c 

7?X(0D-7KUX (Row Address ) #gfR$*u Bff 
fccoStimm (MOD-7Kl/^7?-bA^tRC 
DKffi^S) * J ^iit^fc3 7^TH^^ (Column 
Address) imtR^tlXf-^^tH LmtttfmikZtl 

[0034] ZdzmL<m*R-fht. SDRAMK 

^W*^7?f^(ACT) 3-?y\i£a-?y\i 
3Sm:A7JU 7Hl/^CIiD-7 Hl^Xfl-^^A 

*KW«L7^?>OftfN$(§ (n-7Hl/^7?-fe^ 
OtRCD) **igjgL*:f£fC. U-KnvVK ( RE A 
D) HXV^^ATYU^X^h. 
l^fc&oT, SS?§^t^7y7«f-^^f- 



mm-t h z\btfx'%h& o iz . *^Hflonsifi?ij^3iffl $ 
[ o o 2 9 ] H2«. *mi<vmwmtf3mzti?> 

H3(2. l22c7)^y^D^DRAM<7)ijj^S:gi 

X'li L -&t,zmm$tLX^2> OT^XD R AMC7)- 

0>J*7r:fC:i:i:-rs. 12C^tyy?at^DRAM 
(SDRAM) a^&^ffc^.yTii. f 7 7^ 

?No. 0. No. 1 ) Sr*-r^2048t*-y V-X20 

^)«DRAM37108a, 108bk, 
RAM3T 10 8a. 108b Izmte-f^&mcomW 
it^ ( D RAM3 7CMt4 D-7 K l^X^ h D -7|lj 
ffilfl-^RAS. n^ATKl^XXho-yfi-^CAS. 
. iiXVyj M ^-y/Wt-f-WE) SiiJWli 
7'^ 105a, 10 5bi. SDRAMOi&ft^-K 
*«5t-r*fci<X0*— HUi/X^ 1 0 6 i: , 3 H 

7H1/X*")^l07 ai 1 07bi;^{i|^TU?.. 
[00 3 0] 02tC*-r^#:-?-.yr(i. ?a 

^iM^-TVlWi^CKEC*-^. yy^nf^DR 

£J£. BiJ^tO^^O-y^EXCLK) £«f#LTflBO 
Wl&mzmte-t &tztb<r>7a -y yVN'.y y r \ o 1 1 . # 
awrJWKft-f- (^-yr-fe^^hff^/CS. D-T 
H^Ahn-7if/RAS. 35A7KWhD 
- ^ft-^/C A S . is J: 7^ M r;Ufi-f-/w 
E ) Srx3- H LTJJEISWPfi-97 7fl05a. 10 

3-^10 2 t, a-TVUX&XTfzivATFUXt: 
-i-tf^^UTr-'^Xfl-^AO-Al Q. HXX/^^T 
VlsXMtA 1 1 *«*LT*-KUy** 10 6.3 
7A7HU^>?^107a 1 107bi5j;tfDRA 
M=?T10 8a. 10 8b(C«|&n7K^77r 
• /U^'X^tJirXyNV^-feP^^l 0 3£, #S<7)x— 
?DQ (DQ0-DQ7*>J:tfDQM) £fiM#LTDR 
AM 3 TV) I /OgP^tt^S I /Of-^A' 7 7r/ 
l^^ry-l 04tSr<ii.T^S„ 
[003 1] B2(c*iVvt, f 7 7-fel/^ r-ff 

A7KU^hD-7tef/CAS, &JiZfi7j h4 * 
(i, 37^^3-7-1 0 2(CiO^§ix. i&f^*- 



^J^Cx-^DQ^aj^SfLi. ((c) gptC^f ) . 
[0035] -iX^>-Ji^»f^i:iafflc7)D R AMO»# 
t^<RtT'fcS* { . SDRAM 37A7P1/ 

(i^gP^ D y ^^C7)^ O y ^ C L K<7>fflMt,zm L < 
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[0 0 3 6] SDRAMZ'<7)T?-*:X&ffgl< l Z\i3mm$> 

LT^«SilS, H3tc;fcvvt\ tRACJl n-7H 
UXXh o-y/t-^/R A S LTA^x-^ 

-^T^-bX^HSr^L, tCACJi, aj&TFlsAX 
hn-7m*T/C A S**ffc£ LTA^^-^^ai* Six 

^□.y^T^-feX^ra^LTV^. JbISS D RAMS: 

•TtRAC^tCACtagT'^S^ T-^cOfej^S 
&±X'l$. ?D7^7^-fe^StACtig 

<fc»K CPU^c^(.gp[lIS§ffl|(0-b-y hT77W-/l, 
' "C, ? n y ? co&OX -y =JX"f- 9 ftj} £5g5TT £ <! b 
[00 37] 03fci5vvc, tOH(imfO-9--f 

tACttOHii^i 
[00 38] iiE^-f-^i&gB^kL SDRAMO 

? c l k izM lt x-^^sm^oeffi-cai^ $ tlh 

Zb. -r^h-tb. ;D.^7?t«tAC^C- 
<n±%±ifi 0 \iznn LX'trfrtiZ z t &mt 

Utf§-£\ ?^?0>y ?n-y;7CLK£:F*|gfl?D 

. v^t<ocaiifc&«»tcW5gtf>fi, «*or. 90° *fcia 

120" ^3#ft$ft6J:a(C?u-y?<Mig|I]8& 
j 0 0 3 9 ] 04 te. 2fcf6Ba^)«tt;W^IUfi0iJ^«jSS: 

?u-y?T7-tx&fffib<?>mmz, *%Bncwmtemw. 

D7^»tCLkfc^D./?7^-fe^tACt 



^M^Sr^-filSat J; -pT SDRAMtO'tStg^^tTtS 
0 . *$&BJ!cD^^B^13&#fcW o -y ? $r^S?-f 

[ o o 4 o ] 04 izKrtmtem&mmtz&^xte. * 
a y?{mmm®&i (iai#^) btx. 

SB ^§ill,^07^EXCLK (7)3® 

4 (fiffl) DLL0S&1 O^tf^tlX^ 

^^DLLES&l 0TJ4. «*$ffJ{;:a}?jfI^DOU 
Tb LXT-fZ&JjLtzbZlZ. HJijA 7 7T6 0T 

tf. 9 0* *7t(41 2 0- «) Tt'WI^fcDLL^o 
•y^DLLCLK (il^2<0?D7?CLK2Kffl 

[0 04 1 ] dtODLLES&l 0J4. *Mfrt>>Jjrtv 
y r 5 0 Sr^LTA^3 o -y ? im^im 

-i&tt-t&v'j l^fWi&MlOdZffitX^Z,. 

x\ DLL?v- y ?i o<7)Ai}mizmft>ti&Ajjj<v 

7r5 0li, Sa«0AM77r500 (02 0) b& 

imtrnm^-r^. $4>t, ?v>y?&m}m(r>ttgL 

t-f£SSltfD:?D-y?CLK 1 (01 ) 
Wn 7 ?RECLK*5, 7 7 5 0*»4»ttJ75$ 

Z<Vt§&. 'J7/^D7?tt, DLLWl 0 1*| 

0S&4 0 0 t«ft**^&^fflHI»4 OKTJ: 0 

-y ^ v K">*JMWi 

SJRH1K3 0(C«^$^. 

[0042] $/i>t^ 04^t>V^T<4, *%pn<F>9 n-y 
^i^^fj^2 (01) tLT. -f-f l^-f HlKgUl 0 

H*^Jii73$ttSx'f W'fgm-f- (Sdm, Sdn) 

^^*^*»Sr^-rs -y ^JS«aS^0K2 0^'|g 
(t^^T^S. ClO^o-yi?Jf^fJ^l5IfS2 0ii. D 
LL0&&1 0t,ZXn-y??t>Ztltz7 : <l"(mcr)fm.$: 

t^ta-r& zbiz^^x. oTiufu y t^mm&tf^zb 
maw *-7>um*§-c lkse h<ox ? ^ ^—ytHE 

J0043] H4t=*J^Ti4, *%LW<7)7u-y 

mBRF&nmz ) b lt. ±ie 9 r^i? d -y ^ ^(jffl 

fc±ieDLL^a.y^^ffl^$rJtlScL. f-^DAT 
A$:|n|^$-fr|,^n.y ; 5'i:LT, ffi«W(c#W2 3*>ffi 
ffitc^JEE-TI, ^ q -y ^ o -y ^SS?(hIK3 0 

»2 0ti&«etS* 4 -T^*>, fnyfMiRJ 
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< ^ «r , y ? o -y ? comim^^ib t>titz& 

SSOfcT'jr^^o-y^t DLL^n -y^i:c0^n>y 
^fifflitKS-tT^^^iri: t, DLL?n7^;f- 

X\^h. ±I5«^^D-y^SS?HlgS3 0*^ai*$iti,jS 
iR?n-y s ou tii. UWn-y^^fclJDL 

L ? O -y ? COV vftu^£(cff £<J-£flWTfc £ . 
[0044] $£>fc, H4fctjwai, t¥*0£iJ:*jA.y 

7r6oo (a2o) ummmg&irt zttix^y 

tRES53 0*>£tt&$ix.g,giS??n -y ?«^s o u t 

( 'JT/^n-y^S^iDLL^D-y^iOVv-ftL^— 

out t ixvm^m-fsth . 

[0045] SfcteBL<RW*fc, JJE«0»4:W$r 
^ TlV9 D7^iDLL?D7?!:<?)?n7? GHS.fcfct$E 

^SiS:n2^46®:aitTib"< (f2<f 1. n2>n 
1 ) . x -r W&<0g$ln Uf-f W&<0& 

2 ttf0ratCfi»tSe«i02Otf0SSi:m N n (m< 
n) C-e^-f^JS-f ■&2oeoy-h*3&^tiJ*S ; ilS-f 
-f H gHS^Sda, Sdn£, ^n-y^iftjgrfijjgll]^ 
0tA^-r&. -^n.y^jg^^iBJK2 0{i. t 
-f W Sfl-f-Sdm, Sdn(7)V^-m*>— ^r, flRJf. 7^ 
W&ft^SdnOffi:fll^;M;:J:-,T.. DLL0K1O 
*lfc-f 4 ^ -f JgtaKfttfgtR n J; 0 £ 
<3r-?7ta>sa>£8iaj-f.&. fcU -r-f WHJg&gpi 0 
d <7)r * W a^SSt^gS n i. *) & < £ X KMxtX . 

JtSff? O -y ^(7)^ U -y ?Jfj&$C ( t C L KcDjgfS:) *^ 

•y ^ii^^EJK 2 0*>£> ?o -y ?SMt)M *-7VMg 

[0 04 6] ^o.y;?jg^cW^[ilK2 0*>^tlJ^§ii 
/v!^n>y^SS;-f ^-7";pfi-f-CLKSEN{i N ?o-y 

-StWlIK-3^1ci^T^»WC#T^5-d-^t5iffiK1BS- 
^6?Oy?#gfiR§;h.S<yyc\ imP?u>y?i:DL 
l 9 d y ? t amcnmK>® 0 A-XKfi^ft 

u -y ?(T)7v . y ^fflaaRicsawff^tfc^-c' 

i . ? o y 7T7-txmffl t AC tf9&16S£fct6 Z £# 



LL0SS1 0CTB7 tXyZtltZT 1 ! U-f gcoggt 
&f&n2J:9Ui&M;:#<&o*:i:#l;:fi, DL 

^s^tt^tcj: 'omL-t&imm.ji&mmzmm-i-h 

zk&X'%&. 

[0047] &ti-JjX\ DLLEIRl OfcTOy?* 

fCLKSEN^D y 3 0 IzmteZtl* < 

3r9. ^O y^Sg?0SS3O*%i)^L^r<^S. .Icoi: 
^li, 05cD*ffl|<7)gC^(^-ri olz. mz^ DLL@ 
SSI OlCT^?irSDLL^o-y^$:F*iI^^a-y^i: 

[ 0 0 4 8 ] £ ^z. ±Mi<7)WL±m*mmMlz&^X 

it. mmEwv>mftm%rf&fc-f&zktzj:-ox?a 
•y 3 o izx h ^ o -y ^ nmBnmg&mwm 
mz&b-oxLtok, *mimmf*iX'tm-rzi*i&? 

n y ? *<JK « £ 1 0 , ^f^S-?-^ t «o 

u^ttfc*, ±tmimmzftm^-2>7o y?miR 

■i *-f)\,m^C L K S E N ^itHZ <<-?hZ biZ 
X -oXftK? a -y 9 Sr^^-ti-S J; a iz Lx . 
[0049] i 0*f*:WtCV^(f „ HU^L-TtidtC, D 

^Sn2t <7)IStC{4S'f-|,ffiS<7) 2oc0Siii:m . n IC* 

Sdn£tWrf&. ^C-C, SRnCSJWiy-H 
^^fti^J^itSx U^^m-^Sdn<7)lii^jU^MzX 
*). DLLESS1 OtO-r-f U-Y &OgSW>*itfln LTg^ 

f^DLLESSl 0c7)-r4 I^-f S^SIS^SScn J: 0« 
i ? O y ^SS?-^ *-y;l^«-^C LK SEN^JJi 

JiX^x^ ^-YSfi^-Sdm^ai^K/HCj: O/DLL 
0R 1 0 4 W »<^eOk«%HKin J: 0 i> 2J«fir < ^ro 
fc tfft.liiZtltz&r}!iX°7 o -y i?jS«?-f *-7>\4m 
CLKSEN<?}tfcti£# i L$-(2-.i>. •t=5:^*>, ^vIT 

2oc7)y-H*^aj^$n^2ao7 f -f v^m^ 

Sdm, Sdn$ri'<fljffl-ri>C:i:fcJ;oT. ^n-y^S^ 
H1K3 O'VO? Q -y ^^-f ^-y/l^ft-i-C LKSEN 

~9m®&gWZW&3:oizLX^&. 
[0050] IMmW&mbmM.Mlz i titf . iHW^a 
•y^^iyn-y^jg»fS:^Jtfi{emv^-&T't. DLLIU 
KCT^c^tl&DLL^D.y^cOfirfflh. DRAMf 
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m^mm^ mkwc& v ^T . itamco 9 o -y 9 mvm 

[00 5 1] o^fc. DLLEffil Ocr>t£T&%PM{Zffl 

DLL0B1O attJ&tf&Mftft^KIIrt-?fc * OT\ 
*ORWt=H^TfcMWK=i:if*>i. 126(4. 04Oj| 

[00 5 2] @6(C*iVvc. DLL08&1 0(4. >JTfU 

?xi<v9*jMt&&mai 1. i<o*«»i 1 

U 771/? n -y ? S-Bf^COfiiffiJt'ttJl® $ itX DLL^O 

>y ? ^^tts/^^f -r 1^ 4 s^-t §m 1 of u 
■f 54 >i 3, ±ie^si iK^n 7 ^fif 

fcibOf 4 W &8S20T 4 l^f yA>\ 4, 

fcitf. dllski oof * wgoSiStefW-rs 

y Of 4 W JA >1 3. 14> feilTy^M/i/'X^l 
' 5(4. &i&LTf * Od^Mts. 
[0053] §£>(;:. £S20f-f vAv\ 4cr>$tt 
M^Wia4<5Dai*^*-y7r^tiJ^lHlSSi:|S|ta 

?s-ai7j[iiffii etimmm^i 2t<vmiz. 

liirao[24 «A*a' 7 7 r ^OA2jII& t |3J 
*-fS?$-A7JlI]S&l 7*»»tT^*. JJE<04i»«» 
1 1. SS20f 4 W yi 4. rS-fcJjAy 7r 
1 6*J4W$-A7jA.;,:7t 1 7 SrjiS^&T'ti. £ 
O|^£T®64>oy-K0(=;fc(76«^{affli; > ffi 
*EI»A»feaiA$<t4aj*fir#DOUT (f-^DAT 
A) fl5fflrtB_4:*«Ht*=55roTV^4. 

iSitf^S— A*A'.y7 7 1 7W#^(C < k«,J'hgP^n-y 

?OSI®S$rtd liU HlOf^M ^1 3fc 
4f*8S20f W > 1 A<r>&«t,z& h9Y&9 o -y 
?OjISi£td2i;L. ffi7JlII&*;4tf;r$-ai7jA 
•y^r 1 6<5D#^fcJ:S^gS^c?-y^<7)S®»^td 3 

tdl+td2+td3 = n • tCLK (n(4lJiUiO 
, ffiEOJEO^gc) 

ATA) fcO|3)8ia'fciT.S4 3(::5:i>. 
[00 54] $4»t=»U<»W-6fc, H6fc:*JVvc. 

lOf 4 W^-f^l 3(CA7J$iX.S>. #jgf§lli4. 

u 9 o .y ? mx.emfeT»M tx-^m^u-y^m 



«-§-(4. (affl^HiSl 2fc4t/gS20f 4 W^-f >\ 
Alzm&Ztlh. ,T03§20f4 VAyA V\ 4(4. 

vYvvx9\ 5cr>i&3izftmzfctt:mmm, ( t d 2 ) 
«tt*«^ o -y ?ft^-£a$Es-i2\ «®#js? □ y 

■f-S:aj*-f-|>. M20f 4 A> 14*^ffi7j 
&31®#mn.y?fi-5|-f4. ^$-ai^|5lSgl 6£>4tf 
:y*"$-A7J0ftl 7£*lEi3LT{iffifcttj§ti 2(cA7J$ 

[0 0 5 5] E6(CJ3V^-C. ftffl&ffi&l 2 

(4. #JS3§1 l*^cO^^D<y^fl-f-co{affli:. ^2 

of ^ w-f ^-f >i4fr^<?mmftm?uy-?m^t* 
OMtth. i om^^cv^itf. ffiffl^imsi 2t4. ^i- 
m?v -y ?m^tm£ftm? o >y ^ft-f-*: oraofiifflii 
. m^oefflrtx-ft h i>\ mfew&mzm t x ma,x- 
v^*\ £M±mfecT>fflmi>Mz.xmtix^&fri>mi}A 

ffl^iliSl 2(4. S2«f ?A y\ 4CJ3(fSS 
®»Srl@S5-n»J:d(c. is? hUi?x? 1 5(cJtLT$iJ 

[ 0 0 5 6 1 $ £(c. fiHB&aisg 1 2frb<Mmmmz 
i. . ;^7h^^.i5 o^rt^tcjE t t , m 1 

<Of-fW7'fyi 3*34:1X^207-* W V 14 
oil®4 (tm i/-f ) *J|iiB#ni*g tip fc&jg 

Sit?.. ttf$?i=i-y7m*§rb&mftm7a y?m^bcv 
SO(affl^*^^o|gHrtT'$> £ «6-tci4 . 
x^l SORsertSliSWfcLfci*. ±l£{afflli*%r'€0 

MiXT^?»^(3(4. y7M/y^ 1 50|S^|*I^ 

^•ftLT . ±Miiimmmiizcr>&mmzA& 4 3 1 

Or-f \sA3A> \ 3t5Xlfm2cr>y : >!UA yA yi4 

<r>mw&tfmmzm 1 4 d tcps$ixi, . 

[00 5 7] -r^ri?*>. Sll<07*4 >-l 3(4. 

^M/^^l 50|g^rt^CiStT. ^2«f-<^ 
-iyjyb m— cvmMAtSf V n-y? £ilffi£-ti- 
^tlCi-^T. IF5 lO-r-f W 7'f>'l 3(4. (J7 

n -y *^0f^OS®B*^^'(tafL^|*|^^ O y ^ 
<«itf. DLL?D7?) £aj7rr£. 117(4. 06 
OD L L EJS&O-T -f U^f yOffi^JS-^-rSKiaT' 

ft^WC H7tc^$ix§ffi^<7)f'-i' u-f y 
a*. ^i<7)f-(L"f7^yi 3t54vg2^f^'f7 
^fyi4 (v->-mtii6) kbxmyibtih. 

[0058] a7(C^-Tf P-f 7j >-(4. j Wj— £ 
310. NANDf-h311-l~3il-n. NA 
ND7-'-h312-l-312-n. fc4l>'. 
^3 1 3- 1— 3 1 3-n££-t?„ -Y >-^n'— 

^ 3 1 0*<A7Jft-f-^S(tJR 0 . A yy<-9 3 13-1 
tfftJjmmmiti-tZ, . NANDEH&3 11-1-31 
1 - n<7)*^(4. -^OA7J^(Cft-5f p ( 1 ) - P 

(n) $rS(tKS. NANDtHl883 1 1- 1—3 1 1- 



(10) 



1-3 5 3 8 7' 8 



n<r)&«t l zt5tf&ttrf}(7)XJ]i% : Fli. -fWW3.il) 
*^*a<OA*«^Sr^ftIXI». ft-f-p ( 1 ) - P 
(n) £~?WC(±. *<7)3 *>?)-o# "H (High) " <D 

SD-feTfi: "L (Low ) " cvmjjUOU (-r%frt>^ ffi 
itiJjUK)],) IZftiX^Z. N A N D y— h 3 1 1 — 1 
-3 1 1- n<7)\X>M±. Ztl^tl, NANDy-h3 1 
2-1-312- n^-^A*C4^ £>;ft.3 . $ t> 
K. NANDy'-h3 1 2-2-3 1 2-nc7)JiJ;>j<i. 

13-2-3 &&?>N 
ANDy-h3 1 2-1-3 1 2-n- lcoffi^TOA^I 
NAND^-h3 1 2-ntf0td-*cO 
ATJti "H" U'OMClljeSft. N A N D b 3 1 2 
-KOSfc&tt. -f yA'-^3 1 3-lSr^-LTaj^fi^- 

tLxmrnztLZ. 

[ 0 0 5 9 ] ff-f-p (l)-p ( n ) ^ ? *>. 

"H" WW=**«9fcp (m) t-rs. Zam^P 

(m) $-S(tK€.NANDy-h3 1 1 -m(4. {,3- 

T. t < W 5>f V^cOA^m-f-^. >f >a'-^ 3 1 0 

^fcLTNANDy-b3 1 2-mfcA*$ixS. NA 
, ND^r*-h3 1 1 -m£&jHv£NANDy-}-3 11- 
1—3 1 1 — nJrNANDy— h 3 1 1 -yt-r&fc, 
nm-hK^m^rp (y)ifi "L" W^fc&oT^S 
*>T\ NANDy-h 3 1 l-yC0tB*(^fc "H" U 
"^MZfc-oTV**. Lfc#oT. NANDf-b3 12 
-yte-f >a'-^ t LTiWL. ^iE-T-&-f 3 
1 3-y fcW&^rtraSBR^SrabS^i. 
[0060] NAND^'-h3 1 2 - n V-fiCOXJM 
"H" WOMzmteZtlX^hCOZ-. N A N D y— b 3 
1 2-m<7)— ^r<7)A^jt "H" L^MCffl£§*VC<^ 
L^-oT. NANDy-h3 12-m(lf^ 

4»<-?3 1 3-mSriiifiL. $ ^CTMfcl&lt^ 
ftX^IBIffi^SrSIjgLT. S&Styc. -f^W3 

13-1 Mumm^t Lxmmzfxz, . -t^h-h, 

"H" ]^/U3ft#p (m) <7D{2g£jGEtT. itj^ft-f- 
<7)affi**^k-ri»;i:^^„ tL. ft-f-p (m)O 

fiawiaflwciSfmH" < -r^*, . r m j ^^ai= 
wuar ) a®*tiA§ < & o . Tawferifit-wuf ( 

,£>*>. r m j affcp/hS (t*Uf ) £ff*(i/h$ < & & . 

^0 0l5a-]-a813:TTaB^^ _ L7"L7@S&^^7 F i^X 
^<om^J$r^HISSI3T**l.. I38fc:{i. ff-Sf-p 
( 1 ) -P ( n ) *^fert«-*«fflt^*t-*^7 hl^'X 
? 1 5 (EI6 ) Mrt^SftTfc 0 . "H" 
£>6fI-S|-p (m) OH?^6fi<?5fl-f-p ( m- 2 ) — p 

(m+3) tzm-&mi>m%f2imtf7jkztLx^&. ms 



-526. NANDy'-b5 3 1—536. 4 

54 1 — 54 6. nMOS (nft*;HMOS) by 

^^551-556. nMOS h7^y'X^ 561 

— 566. nMOSh5yy^^5 7 1 — 576. fci: 
t/. nMOS h^^'X? 58 1— 586£-£tf. nM 
OSh5yyx^55 l-5 5 6<7)d*>T. ^f&#gco 
h 9^^^t4W««^s r e # x£y- FA^Ii L. 

B tf9 h 7 ^ * {i$fjffll«-^ s r o # x & y- h 
AJjt^-&. *Jt— 2rT\ nMOSh7>'^j'5 6 1 

— 5 6 6c7)3*>T'. $Sfc#B(0h7V>-'x^(i©|ffi)fl^- 
s 1 e#x$ry-bA*t L. <SSc#Bc^h 
ttffl»fi*s 1 o#x£y-hA2li:-rS. dfi^OSiJ 
Wfsf s re#x. sro#x. si ettxfcit/s 1 
o#x«, fiffl««fJSl Zfr^L^tiZ. $/i>fc % ij 

Vfl-^-RESETJi. ^7 h l^X? 1 5 £ Wffc 

[0062] ^rfc. NORy*-h52 l-526<Offi^ 
ffllTli. -5-itm«-tp (m-2) - P (m + 3) j^M 

aj$ixs. mmmiz&^xte. m^p (m) . 

NORy-h5 2 3c7)tB^J* J "H" Wfc^-,t 

"£Ji. ft#P (m) * J "L" K/WcSrSidlcL. ft 
-f-p (m- 1 ) *i "H" ls«JWZ&SX olZ-ttllfX 
\>\ ZOtztblzii^ UWm^s 1 e#xfc LT. "H" 
U'OKOKyl^-^iUf J:^. ©J^ft-^-s 1 e#x*s 
"H" Is^MZ&hb. nMOSh5>y^^56 3A s 
*V*C« OBlttS) K&O. S« "H" 
^A'-^5 4 3^WI«C "L" UUWzmt 
ZC7)&m. 4 >^*-^5 4 3So,J:UfNANDy 
5 3 3*^^$7 7f ««.WSEL, NANDy* 
-N533tfOaj73^* "H" U-"OMC&£. ititio 
T. NORy-h5 2 3c7)fcti^p (m) if "L" 

U-^MC^T^TV^OT. NORy*-h5 2 20J±J^3P 
( m — 1 ) ifi " H " K/U=55rS. 
[0063] ^<0J:d^r«t«7&^. J^(:f'fW7'f 

LT "H" l/^WKywj^^MJ:^. dc^cto 
K. NORy-h5 2 1— 5 2 6<50^#gA^a@* 
£M ^-Tlt^-^JifJffllfl-^ s 1 e#x$- "H" 
L. flaS»B*^ilS*S:S^-r^^{i«IP<i#s 1 
o#xSr "H" l/^ttflWO. 
[0064] $^>tc. ia8^-t1S0ffl^(cfev^T. f 

(m) " L" linear* J: 3 t=L. «-^p (m + 
1 ) *>' "H" ^Mc^rl>J:3fc-mtfJ;^. i<ofc«> 

mmm^s r o # x <b lt. "h" k/uov^p 

ffllfS-f-s re#xi L"C. "H" 1<«.)\s<?>JVVZ.$;5-z_ 
tHi^\ CcOidt:. NORy-h5 2 l-5 2 6<0 



<1 1) 
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x$- "h" isomzl. i&$L%rgfyt>mwa,£im>-tM 

&l,Z\immtE*§rs r e#x£ "H" l^KC-ffUf J; 

COO 6 53 i*l^<OM««^sre#x» sro# 
s 1 e#xi>J;tfs 1 o#xi* % #m?v-y?im 

iasi its. ^wcwsBWRLfrirvyc. -eow^cT) 

1 8tC7K^ixSfl^-p ( 1 ) ~p ( n ) {4. f .< W em 
9&3eK*t>/.h<t<&&. LtoFoT. JW^Dr^fl 

< * o ) , mziM uy? nwwwmm » 

%£Kt4. -f -rW5>f >lzTm&2ti&Mm&jfi±% 

(T^WgcOg&a^ <&■§>) . ,1(04: 3 
JB^ft^P ( 1 ) -p (n) fcMLT*SiL7ti§i^ fl.' 

n -y ?co? a -y ?mmc&imwm^t % iz& . 

"H" VOMcSroT^&fg-f-p (m) r mj 

< & o . mz±§s.? □ -y ^ jg^*ijt«sw<sv 

Izli, "H" K^C^otUSffp (m) £7) r mj 
^)ffi* J ±#<^S. -?%frt>. m*TP ( 1 ) ~p ( n) 

ft&?u y?<7)?u>y?fflm*m£mzmmi,iz. 

, ^fc&oT^S. U#oT, ft-^-p ( 1 ) ~p 
(n) , *>SV^4iit^<7)«-^(cKii-r.|»fi-f-S-, 
. -y^JiJ^W^m^O (H4 ) O^o-y^jg^SS:^ 

[00 6 6] B9(4. 04coHJfiMO^n»y^ig^ifaj 
^0«Softf!(sB<j^««MSr^-ril]S&llT'S)|.„ [29 
Dy^^fij^EiK2 0{4, fatf5E8C*Lfcj:^ 
fc» ffi^P (1)~p (n) ZiiiJrt&NORy-hltZ 
0WW-*>f 5 4 1-54 6c7)ffi^{C^g!$^ 

J— Hnode ( 1 ) ~n o d e ( n ) fr^^tl^tlM 

'OiiiZti&m^ (-$-&*>*>. f-fUBMW) £Sdi~ 
SdntU £ft^Ofi^*^SJRL*:2|Ic7)x4 WIS 
IfrSf-Sdnu SdnS-A^fc-f •& (m<n) . f=3r^. ± 
IE<7)«£^^Sfefiaj(cii^T(4, y- Hnode (m) 

WSfl^SdmiT-f WgfI-f-Sdn# N ?n>y;?jgj£ 
ft* 15£®K 20£4D?ny? jg&tfco WfZZ'if 5 fctf> 

[0067] ±fe<0fi-^Sdl— Sdn«4. "H" UKj^T 

hhm^rp (m) zmfttLx. z.*)&\^TD-y7mm 

> St^/C-rSfi-^Sdl—SdrnJi "H" l^HcSr-^Tfc 



0, ctOffiv^nv^^jfelgctc^-r^fl-^SdfBi+i)- 
Sdn{4 "L" K;Hc^roT^i». U£#-?T. J3f5g<y) 
^n.y^Jfe^^j5^ft-f-Sdk (k<n) £^#>g 
Stfllt £Ofi-^Sdk«4, AA?nv?jaiHfcW9rje 
OiSaafcJ: Offi^^tc "H" K/Wc&O, A;b2o 

le&S. L^T, £<7)ft-§-SdkSr. Z<7)££?v y 

[0068] J&B-f-fUf „ 09<O?D7 ^^i&fj^ig 
SS2 0I4. DLL0S5lOt:tD7^y§tiSf-<l/ 
^g^^&S-SJffllLTV^^^h^^'x^ (08) <rm 

(0|;L(4\ SRk) iC^^^^^SrfiJ^-r^t 
COT'*!.. L^L^r*^, ft-tSdkS--5-£Oi4^Q-y^ 

a^^-T'/Hi-f-cLKSENf: t/c*^-. y>fXc7) 
d RAMw^-tts^mmmizm^tLm^ n y ? 

££T% ^gPi?a.y^^^a. y: ?^^|gir^ fi-^Sdktc 

l^-f 0S&a5 1 0 dcox l^-f SOg^c*V-< XOIWK 
±0^SJrT!.t, ft-^-Sdkt "H" t^<;Ui: "f 

fe-^Sdk$r -e-coi & 7 o y ^SJR'f *-7VHI*C L K 

[0069]_£OJ:a =Sr^»^*»J||*»?H'r*fc«> 
tc, H9t7n-rj?D>y ^^^^0^2 0^4. SQK 
y7M/^^cOffI«20«y-|<node 

(m) fcit^n o d e ( n ) ( m < n ) h>t> -£fx-f tl& 
*$^!2a<7)ft^-Sdm. SdnZAfSt-f&ZtlzX 
9, ^n-y^jg^^Ktc^^t^^.j^^^g.^ 

fc*rv»*. <t9PL<v^(f, fV'yrmms&mm 

S&2 0<4, pMOS (pft*^) h7yy'X^2 1 
t. K^I,zm^ll l zmU^tLi>nMOSh ; 7y^X7 22 
*3<fct^nMOSh7>-^^2 3i:$:(ii.T^!»„ ^fV 
/<-^24, 2 511 SVtfWfcfcfcAAfcLT. ^yf- 

[0070] £cO«t 3 KffifSLCV? o -y ?^iSi5#iJ5£[5|8§ 
2 0K^T, y— Hnode ( n ) *»/i><7)f=-S§-Sdn 
(4. 'fWW26$:^U, pMOSh7yy'X^2 
TM^RI OSh7yy"X^22 C0#^ to^r- f- <,z \fi 
Ztlh. t. ?z—JjX\ 7-Node (m) *>4c0^^ 
SdmJ4 N -f yy<— ^2 7$-^LT. nMOSh?^ 

4. 2 5*»^^!,7-yf-[l!fig*^ai^i$ii^<i-^-(4. 3 
o^>'A-^28a > 2 8b*3j;l>'2 8c(CJ:0(5a 
^ o -y ^-flVm^C LKSENt LT 
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9u -y ?M1R\5}mz®teiZtlZ> . 
[007 1 ] 01 OJi. m90)?ziv7mmStP\fe®8& 

sc^eiss 2 o omftzmw-tz . . o - y ? 
fmmtcLKtfjfcftm^mx') . 2«oft^s<to, 

(C. pMOSf7>^^2 ite:*:?#tg (^NSSHK 
IB) tc&^TfcO. nMOSN7>yX^22. 2 3(i 

>^*-?2 4<9A;*J{2: "L" UKj^tZ^O. -(W<-^2 
4, 2 5*^^:5 7 -yf-HIKJS. "L" KW)^n» 
?3I£M *-7>HS#C L K S E N $rai^-ri> . 
[ 0 0 7 2 ] £ 9 a y ? JM&£lti>*&* (cffi< 
fl-f-Sdm^ "H" l^uottJBfc:2r»), fi-^-S 
dn#"L" l^UOttfcOiiT^*. £*UCj:o-C. 
pMOSN5y^21tt;r7W;^^ nMOS 
b?>i;x?2 2lttytfmi,Z%&W. nMOSh 7 y 
^^2 3{iJt7«»^Sc7)T', ^fyA'-^2 4<7)A 

^yA'-^24« 2 5 7 -yf-EiiSJi;, >- 
A-^2 4«OiiJM "H" l^PT'&£#lg£fcfH-£> 
fiDT\ ?Oy?gSiR4*-y;Wl^CLKSENt±^ 

[0073] z<nm&b*b 7xi-y tmfem^ t>iz&< 

%ht, «-§-Sdm. Sdn#±tfc "H" V"^)l>cr>tmi,z% 
h. ZVbZlZ, pMOSb7yy'7^2 1li*VtS 
X'hK>. nMOS hyyi/X? 2 2 , 231^^7^ 
, SSt&-&. LrtrtfoT, -4 >^—9 2 4<7)XJ)\t "H" 
W^MC^O (^y;W2 4, 2 S^SrS^-y-?-® 
K«oai^j(i "L" W^WcSrO) « "H" K;P<50^o 
•y^JMflM ^-7"/Wt-?C LKSEN^tb^J-r.S. .ICO 

"L" l^;ua>£> "H" U-^)W\CD^tli. 21«ff 
Sdm, Sdn^tC^-fb-TSittCioT, J A X\,ZW& 
S ft & i b Zc < JEmz* £ tl h £ i: § . 

[0074] £*>««»»£>, ^tc^o -y i£ifc# s #* 
(:S<^-)TlKi:, ff-^Sdii** "H" U^cotfffiCD 
2 2T'*> 9 . fl-^ Sdn£* " L " Is^JWimiZftZ . £ 
ittCi-3T. RMOSh5yy'X^2 1 «i^7^T'S> 
otnMOS h7>y*X^2 2ltt>%iMliZ%:&<7)X\ 
nMOSh7>iSX?23&*yim<7>£2.. A 

—r2^n7yxmiwmm'E^t~ru^-ox. a>*- 

9 24. 25frt>%&7-;1-\B}m&. A»<-?24<r> 
JR'f^-^Pft-f-CLKSENtifiSMi: LT "H" K 

[0075] .rcO#©a>£>? o -y ?JU&gt#$ 
, 3:6 i:. fi#Sdm, Sdn*9*fc "L" l^UO^K^- 



4. £Oi:#{::. pMOSh : 7> : Jx9 2Hi^y^m 
IC&O. nMOSh7Vy^2 2 > 2 3ti*tjj->^ 
Hfcrftl). t/i^T, -< W^-^2 4(7)A*(i "L" 
P</WC$r9 (^WW24, 25*>^S7-yf-lHl 
B&<5DtiJ7Jj± "H" U^/MC&O) v "L" K/U02o 
•v?MVU ^-^Ht-^CLKSENSraj^j-r^. Z<0 
£olZ. ?o??S9M ^—y/Ufi-f-CLKSENiO 

"H- "L- K/^^awwi. 2n<nm^ 

Sdm. Sdn^^c^L-r^^htCioT. 

£ i: tc< ILmz^Ztth £ 2; tc&& . 
[0076] Wmtff . ^fHBOflbtn^rXNffiltciS 

•th^\<r>mmLtx¥iimLx^x. vuvfwsu 

^-yjlAE^rC LKSENA 5 "H" K/PfcStlWi . 

ttz-^x-. 7vv?mmkim<%&t%&izi^ ?u 

v ?ffimki)m^smzMmt&m2<n>fmm$.x*mm 
txm>x . ?u-y? msu ^-fivm^c lksen 
tfi "l" u-^wc^trs, mi^js^ttt. 

m2<O^SItJ:0i»ffiv^. LTtr^'oT. ^KSP^a-y^cT) 

^n.y^^a^:*V>fX<yD|^S-C^i&LJtii^-C't; * 
e^OftOjSMftWfil 1 ^jg^tt ^ 2 cOJU&I&fc i<^J:0 

ENliSA X<VfmZ&lf%\,^bl,Z%;&. ZCDXolZ 
LX. SA X$miz&mZtit,z<\,^u y?MiRA 

TVKI-vC LKSEN ^^-TS £ t *f«Ifig(C^^ . 
[0077]illli, 04<5OHSt^Jc7)^n -y ^StRIU 

^m#m%ffif8.m*jik-y~®smx'b&. mi uz&\,\ 
x, mwm^ 3 2u.mi comwmsm (ttm&) . #s§ 

#-^3 3(i^2<7)$lJffli[llKa5 (^S) . #.^#-^-3 5 

Jijisgc ( mnm 1 ? > , #bb#^ 3 6tisi«7 7fi 

(RS7'J777D77) . «1»*3 7J4»20- 
7-y^-HJSSgP (RS7!J777n y7) . #H§ 
#^-39{i^'f •y^-gPSr^LTV^. i£"e. <4fflJt« 
SP3 4I4, g®gP3 5fc. Sll<7)7-yf-[I]&g|53 6i3j: 
^1207 y ^-UlSSgP 3 7 tflf^tl^. 
[0078] HU^04coH«60ajtcfe^Tli. ft&fxi 
•y 7 Ofiffl <t 0 W^OiilS*; (fjlft*: DLL^O-y^D 
LLCLKSr^^n-y^tLTfOTt-^*^-. DLL 

mmzxnv 9*v*ixrc.Tf< uA ftwrnuzm^x 

0 T)V9 D7^RECLKiDLL?D7?DLLCL 

waatfi i^tggs 2 o k j: o w^-r & . 

[00 7 9] |?a!Lfv:J:3CC. 'JWD7?i:DLL 

? o -y ^ t nmi'smizimimtfftx. t w&z Ate 

t^tcti. "H" W<)\scr>7x3 y *-y;lim 
CLKSENA^D-y^SiR0K3O^X-f -yf-gP3 9 

(=A7j$ix4. f*a^rs«j;d^. ?w?wmm 30 

<^{2ffllfc«£gB3 4fcfc^-C«i:. '»> -f y H^t/^ft^S 
w ^ H >)[*|t 'J 7/^ o 7 ^(Ofifflt D L L ? D 
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nimizftm-tz ?uy-7 ftjjimsc&ttzit sd> 

IZXiXXj >yf-SP3 9*«$lJP$iiTIXOai$^S. ± 

U. | J7;^D7^RECLKifc(iDLL?D7^D 
LLCLK*qfiRS#t& (SiR^D-y^«-f-Sou 
t) . 4fc-arT % ?o-y?ft^#Jt!&WiS<3:oT 
'J TVI/-? n7?tDLL^D7?t OBT-iECIfctirfflJt 

Oy^SiTC-'f *- y;Wt-^CLKSEN*i^c-y^M*f? 
> ®K3 0^>f v*$i3 9lZAl)ZtL&. Z<7)tt? IZ 
Il ^-f7f33 9li, "L" K/U7)?n>y:7glfl?>f 
^—-f/UM^C L K S E Nfcg-3UT U T;V? U-v?cr> 
&J}ZW®L. DLL^D7;mitli*nJ:3i;|| 
ft^S . . 4^^S«0rt^ Q7?iU, 

*G*fMcD LL?n y? jWMRgft.* . 

[ o o 8 o ] wm~tttii . 01 lic^-r^n-y^gifli;® 

&3 0J4, ^n-y^St^^-r/Wt^-CLKSENS- 
ft^-T & ? a y ? ^^gt^HSS 2 0 «0$iJ»£OTT' . fH 
1 <0fI#T& & U o «y ? t . flS 2 tfXS^T* £ D 
L L ? n y ? fc cofifflitlSte lESttzff 5 t CDT'J> £ . 0 

i uz&^x. micr>mw®m&3 2te. mi<m^eo 

sw iz&ix l/Nti-m mta. i/4#m) -rst 
*>t*9, tfz-irx\ &2<7)mm®mm3 3«, ^2 

OfI-5f-?)DLL?n>y?£. m3c0fl#^-f ^h'»>y^ 
A-Xfl-f-Sw CJ£tT l/N#J^&ic7rC'&.i>. 

c 0 0 8 1 ] m2<7>®m®3&®3 3frt>co&j)m^sb 

it. mi &£Vm2cr>7 yf-|IIR»3 6. 37lCtt&$ 

' *u t tz-*x\ m 1 comw\°\i&®3 2 frhnftiimn 

Sate. WHC0? y?-®S&&3 6l l zm&$tl2>t&<,Z. 

ffiBffigm<®mm=Ffrt>%i>mm3 5£ittxm2 

ffil±W : 2r*MW^i.^o-y^^[lI8&«i:, SllOfl^ 
«J:M&2e>«#£, -efL-f^30fi-^^fflv^^l 
^©JWIhIKS 3 2 «fc tfjg 2 tf9$iJffll[I]Jfcgf[ 3 3 ic J: 0 l«f 
SV^T'l/N^ l/4#«) LT 

itJtiU^fg-^Sa , Sb £2005>-y^-[Hg&gff3 6. 3 

i 0 t> J|U > i: fiJBf , m 1 ^«-^(c«J55-t s aj 

TJff^Sca**. mi<7)7-y1-®mU3 6frt 3 liijlZtl 

£t:—ijx\ m2<rm^<r>imtfmi<nm^<nim 

7JfI-§-Scb*>\ m20^-yf-[5]gSg53 7 3&^a3^$^ 



[008 2] ilt. m&£tft!2<DIMail|2lf&g (# 
fflll) 32. 3 3te. A7jfl-i§- (*1<0«^ 

'J7;^D7?t, ^Off-^DLL^o-y?) £ l 
/4#JfLT. ±EAa«^^4*o 2 

iw "H" u^-pa<02««KcstjB^-*jHia*t 

A^fl-^<7)W>(Dl^t^lS-rs^*>' "H" W-OU 
T-»:<7)3jgM{^^-r€»Mra* J " L" 

SS2c?5$(|ffiI[HlS&gP3 2 , 3 3(±. Yfeit^Z SriEcOS 

a. *fcY+z=N ( i/N^fli<D»^) t lx. mi 
<r>v^jv (mm, "h" v^;p) t\ zjg^i 
h^m^^ix^ti^m-hXo^^x^h. 

[ 0 0 8 3 ] m 1 2tt, 0 1 1 <K9u y ?&iR®S&lzti 

if&mtti)M&nmf&Mt:m-®!mx't>&. 0121c 

Tp-ridtc. iiffiit«^34{i. 'JWn7?REC 
LKS-^L^«-^Sa ' (CTi.{f. 01 1 C7)^g 1 

m®s&U3 2<oaj^(i-tsa ) , fszrsDLLrtiy? 

DLLCLKSr^L^ft-^Sb ' (M^.^. 01 1<D 
m2«0$IJ«IIlISS^3 3c7)tiJ*fi-§-Sb ) ?-7 yf-r-&5 
>yf-0SSgP44 t . l)7/^D7?RECLKtDLL 
i?o.y^DLLCLKtc7){iffiJt«ES:fird^^^-f 5 

v?izm**iE&?h ? -< s >^£m&&a54 5 1 

T^S. 5^(3. W&ftMM34\±, ±iec07 y^-HIIS 
Sf44*5j:^>f S yj/^0S§aJ4 5^Jli^ft^^A 

E C L K 4 7ttiD L L 9\n -y ^ D L L C L KCHvfftO 

Scb' (0ti.tir % 01 l<7)3Sl<7)7-yf-H]S&gff3 6<7)aj 
*fi-f-Sca N ^Jt<im2<?)7 y^lllS&gP3 7C0ffi^fl-§- 
Scb) Sr±«-r§{Srffl«^t2lSSgI54 6^fii^Tt^. 
[0084] 36fcRL<KWr4fc.-01 2(3jfr$-J: 
OtC. 7-yf-Il]KgP4 4tCfc(t^Sll07-yf-lH]|&g53 
6fcJ:^m2c7)7-yf-lllK3P3 7(4. -eix-ffl2o<7)N 
ANDy-h 3 6 1 N 362fc,J:tX37 1. 3 7 2*^ 

^1<?)RS7'J 7 77D77 (miCOy yf-[UKgS 
3 6 ) tfO-b y h A^JtCJi U o-y^RLLCLKS: 
»«Lfc«#Sa ' &tc-?jX\ m 1 OR 

S7'j777D77«'Jt.y h A^lKJiD L L?D y ? 
D L LCLK$r^L^fj#Sb ' ff&j£$ft.T^-g>, 
"^^C. f2(7)RS7 i ;777D77 (^2C05-yf-[U 
5SSB3 7) C0-fe>y hA^lC(i±Kfi-§-Sa ' ^'MM^3 
5Sr^-LTet*&?n. *tz-1jX\ m2<7>RSyV yT 

ywmv-t-y hAMzit±Mzm*3-sb ■ vimzti 

Xy&. m 1 fcit/lg 2 ORS 7 'J 7 77 a yTCOiH^} 
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«SB3 4TJi:. fl-f-Sa ' „ Sb ' (0i*>±** OcD? >f 

[0085] ZZX\ mi<7)RS7»J ^77077 (t 
tz^2(7)RSy 0 7 770 77) tCfcWt. gll CDN 
AND y— 1-361 (t^(i37 1) COS1COA73IN 
l Hi. fflRSyV yy-yu yyiOV-t yhAJibZ 
it. ttl—jrC. H^lcONANDy— F3 6 1 
1137 1) cDgS2cDA7j 1 N 1 2(±. S2i!0NANDy 
-N362 (£fc«372) coaj7jOUT2 t^{C|SlR 
S7 l> 777D7 T-cOttlTJQ! (^7t{iQ 2 ) i: ZtlX^ 
h. SI2cDNANDy— h3 6 2 (*?£«: 3 7 

2) CDgllcDATJ IN2K1 [SIR S7'J 7 77U77 
CD-fe-y f-AAfcSft. SS2cONANDy- 
> h3 6 2 (*7ttt3 72) CDH 2 CD A7J I N2 2li, IS 
lc7)NANDy-h3 6 1 (££«:3 7 1 ) CDtbTlOU 
Tl i;it(C|E0RS7U -yT^O-yrcD^aj^/Q,^ 
£«2/Q2)fc£*VC^&. 

[0086] ;5M 5>^%^HIS|^4 4(i. ft 

■f-Sa ' tJit^Sb ' £A7jfI-^-M>NAND^-h 
450t, ClcDNANDy-1-4 5 0cDaJ7JfI-f-£5Ijl 
§-ti-S^C0li:^Jg«g?il7t^ WN'-^4 5 1. 4 5 3 
HXlfA55b. ■3>?yy-452. 454b. NOR 
7-h4 56i;S-{i^TV^. ,TCDNORy--h4 5 6 
fcte. NANDt'-M 5 0cOtb7jft-f-i:. 3KBcD^ 
wn'-^4 5 5coffi7jffi#t *>'A7lS^.I». ±ieco-f ^ 
A ~^4 5K 4 5 3fcJ:tX4 5 5^tc±-?T;fc*>±# 

9co;5M sy^i^L^NV^ (^-f sv^ft-sf-) 

tf*. NORy-b4 5 6frb&j}$tL&. 
[0 0 87] $£>C GHffPJ5SlIl&gP4 6Ji. HI CD? 
•y^HK^ecDai^fl-^/Q, . Qj *^^-f^A7^ 
Sft4 2r?«NANDy-h465, 466t. ,r*l£> 
C0NANDy-h465, 4 6 6c7)ffi7jffi^^3f $ 
ft. *»O n 20CDNANDy-h4 6 7. 4 68*^^f 

-yfX\ ®.tt¥\fe®&U4 6l*. H2CD7 -y ^08835/ 
Q 2 . Q 2 * J ^fL-?ilA7J§ilS2-OCDNANDy-b 
461. 462i, Clil^cDNANDy— h4 6 1 . 4 
6 2cDtil73{itC««!§n s 2OC0NAND^'-b 
463. 464^^*»2^){(MflJgffl5-yf-|i|»f|J 
t$rfili.TV>S. ±iecDNAND^'-h4 6 1 . 4 6 
2. 4 6 5fcJ:tM6 6CD#*cD— *cDA;^m:(±. 
$ >^S^ag8^4 5C0;M 5 >7m^&AJ]ZtL 
-%r. 

[0088] 34>e*fc. ffiWMjemiMMett, 20 

cDNANDy-h4 70. 472i. «Iil.£>CDN AND 

947 1 , 4 73 t^rll^-CV^,, — ^rcDNANDy- 
h4 7 0cD2ocDA7^Sig^(;«i. £fH <D&ffl«5£ffi 7 >y 

^-0Ssia5cDai7j«-f- 1 . m 2 nwtmim 5 » ^-Hssgp 



CDtB7Jft^A7J§it&. fffi*cDNAND>'-b4 7 2 
CD 2 oco ATjSgTOi . m 1 c0{£ffi¥tf£ffl 7 «y *[°IK« 
cD^JfJTJfl-^ b . H 2 c0&ffl¥iJ5£ffl 7 >y ?-|3H«|W>R 
KaiTjft^ATjStLS. 

[0 089] ;;t» -f WW 4 7 lfrt>&J}2tl2> 
itiTlfa-f-Sca' >J WD7 9 RE C LKcDfirffi** 
DLL^O-yiycDfirffliOt^V^^tc "H" V^MZ 
*?t-*T'. >f W<-^4 7 3*^iil73$ix?.ai 
Tlfl-^-Scb' (i. DLL?n-y^CDftffi#'JT^Oy 
7RECLKC0&1SJ: Ot^t^c: "H" wU>d=$r 
h . a®§5 3 5 cDmi: f*T'±!e2 ocd^ o y ? cofifflcD 
^Sa^&S^fcj:. ff-^Sa ' fcft^Sb ' cDfifficD 
^S«RtT»44:Wj&S*l. Sea' feitfS 

cb' liftC "L" UKMZ%&. U^tSr**^. gffigiJ 
3 5 &m-f mX'im^r S a ' cDfirfflyWI-Sf- S b ' ' cDfiffl 
iOtfWT, UT^^O-y^RECUK^StR-r^ 

[00 90] 01 3ti. 01 2cD(afflifc«c^tio^N 
ANDy->cO-f0J£^-r0K®T 01 3(C^-T 
iatC. 01 2CD#*CDNANDy-h (01Jx.{f. 3 6 
1. 362. 37 l*>iV372) 20CDpMOS 
h7^y'X^PK P2. *iJ:l/ s 2ocDnM0Sh5 

[009 1 ] Bl<7)pMOSb7yy^^P lcov-^. 
micD«iS^ (^«{5«^) Vdd{=SMK$^. K 

i^-f yitmNAND-y-hcom-tiOUTi (ttzitov 

T2) (CtM$iX. -etT. y-Mi|S|NANDy'-N 
CDH 1 CDA7J I N 1 1 < ifcJi I N 2 1 ) CSSttS *IT 
V^. ifc. H2C0pMOS h^iAX^P 2CDV— X 
(±miCDm^Vddt^$ix, K^>f y<2|l|NAND 
y*-hcDtB730UTl (S^iOUT2)i:fMS^, 
y-h(iraNANDy-hCDH2cDA73l Nl 
2 (ifcliIN2 2) fc««!SiXTV^. 
[0092] HlcDnMOS b^y^XrJ'N 1 

CDV— X(±m2cDnMOS h ?V^^N 2cD Kl^W > 
IzmWiZtl. KU-f >-(iRNANDy-h<DtiJ7jOUT 
1 (i«iOUT2) iz&MZti. -etT. y-hJid 
NANDy-hcD^lcDATJlNl 1 (£*zl±IN2 
1) izmt%ZtlX^&. tfz. *2c0nMOSh7Vy 
X^N2cDy-X(im2CD«^ (ffimft«iEU|§D Vss 
tClftttSfl. -C-LT. y-HiHNANDy*-hcDH2 
CDA7JIN12 (£tclilN22) tzmtfoZtLX^Z. 

TMOSh7y-/'x^ (PU P2. Nl*3j;tfN2) 
^TUSiJ. ^fLtMOS (MIS) 
^{Cll^$iX^tcDT'{i^V\ $<1>C % {4ffiit«cgf34 
CD«^ fc . ±|£CD t WtcRSS iX-f 0 ft 

[ 0 0 9 3 ] 0 1 2fc J;l>'0 1 3 (C^f«t 5 CfiMSit 
«^3 4CJ3«tSmifcJ:t>'m2cD7-yf--|lieSgi5 (RS 
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yV-y-ryuvy) 3 6, 3 7£&ft*4Mr<y bA*. 

( »j r/u? o •vpaxxfD ll?p7?) oSHfcfc*«- 

l.ai^fi-§- (Qi , /Qi , Q 2 , fc±tf/Q 2 ) COJE 
tt.'-tttifh* NANby-hfctjtt4 2o<0A*li 

i . i n 2 ) (c(MM-*«^-wBjeur*««fifv^ . at 

[00 94] Hi 4(4. 01 lco^o-y^gftfugjSfcfc 
{tS®JfflIIUKa5c0fil«CT$;^[HlS||lT'*)S. fc**U 

£ £ ti±, m&nm i oMflPiiiHaK 3 2 * &m 2 cossij 

b-tt. Hl4t*^-J:d(c, ftlco$iJt!f[5iS&3&3 2 

, ( *fe(±as2<osu»ig»sB3 3 ) ft 1 nxjim^n 

VT)V9uv? (*fc(^2<0A:WI#<0DLL?o>y 
?RECLK) RECLKt, WSOfifO^^K 1 ? 
/WxflWSM SrA*fcLT. |SIft3cofI-s|-(cJ: 13^ 
• ( 1/4#H) SfutUT/^n y^fcStiE^-saj^fi 
-^Sa <4fcttSb ) fcffiifrfifc COT'* 0. WH<T>U 
ANDir'-h3 3 l-3 3 8feJ:lflat^WW3 

2 1 — 3 2 5£ffi;lTtiij£3;fvCVvS. ftll)AJri8# 
cO'JT;l^u>y?(4, -fVA'-?3 2 2^UNAN 
D^-b33 1, 3 3 2<0Vvm*»-;fr«DA:jj£tt*&$ 

^fyA-^322i:. -fyA- ^3 2 3— 

3 2 5 T*Jft3*lfca8E*3 2 0 i LT 3 A^JON 
AND^-h33 5. 3 3 6C0ftlcOA:W;:&&£*.T 
V>S. NANDy-h3 3 20ffi^T<?)A^{C(i 
m3cr>m^tfW8&$tl. ttz. NANDy-h3 3 1W 
«*<0A*fctt>f 3 2 1 *tfLT»3 
&&3*rOvg,. Srfe. 3A*<?5NANDy— b3 3 

5 . 3 3 6 com 2 CO A* fctt . ft 1 cOA:*Jfi-§-co 'J T;l- 

[00 9 5] NANDy-b 3 3 1 % 3 3 2cOEiJ^ii, 
i NANDy-h 3 3 3, 3 3 4T-«Wt§ft.&ft 1 <Ot7 y 
^0K3 3O^«^f$fl. s |BJftl<07-y?-[I]&3 3 0co 
JiJ*(i, ^-fil3A^NANDy-h3 3 5, 3 36 
cOft3coA^3Ctt*&$fL, ftlcoA^ff-sp-coUT^a 
•y "L" l^/l-^>£> "H" l^|^:fc % ±jfi *) % 

ji®§S3 2 0T'ii®Six^«-f-*< "H" 
»LTV*4*-f $ ftlcO7-y^-|IIg&3 3 0cOiiJ 

AS:NANDy-h337, 3 3 8T1Sj£$ix.&ft 2C0 
57f0R3 3 9^Ki*-t^, J:d(c*->TV^*. Ztuz 

^zmmLx. ttrnztLKftum^sa (sb > h#s 

[0096] -t&fc^ft 1 com^ ( 4fcliJ|52*>f3#) 
£4 3 2 2TRRLfc«#fc h 0 tit LT , ft 

lc07«y^-ES&3 3 0(cft3<Ofl^£fg&*iU ££>(=» 
IBlftl c07-y^-lHlgS3 3 0£##£iX*fflffi<7)fl-S§-£, 



m-Titft 1 coff-if- ( ££lift2cofI-5§-) Sr Ml t 
Tft2c07v^lHl8S3 3 9^1SWL, -?-cOx-^*ai* 

[0097] hi 5{±, hi \ <r>?™-vrmmmzii 

V ->T U T )V ? o -y 9 1 ttt D L L ? n »/ ? CO v vt'fta*— 
Sr^-rOffiHT'fel.. aWttU*. HI 5coE8&l?§j£0!l 
flS<7)^j£#J£*1%coT-J>& < , HI 5tHl ltJil/H 

1 2fcc0it©* 1 ^ B ^^>* 1 ^J:atC, Hi 5lZ7jk-t?X3y 
ftlcOSIJfflIIlIfSg53 2, m2<r>fflW®& 
SB3 3. «?ggff3 5. . ftlc07 /f-|HlSSgC3 6' . 
it^ft2c05-yf-lHlKgB3 7' coffee, NAND^-h 
3 8 0~3 8 5*^t^>ix, A^3 I N 0 1 fcit/A* I 

N0 2t^-eii-?^fit^$iT.i>ur/PiyD-y^ (fticoe 

•f-) iJit/DLL^a-y^ (ft2c0fl#) COrtcO-*^ 
miRLT}iiJr?&±olz%^x^&. titSL: Hi IT 
ii. 2oc05-y^lHlSgSE3 6. 3 7*iSVHcMMfc^r-5 
■CV^ftjJ*, Hl5Tii. 2oc07-yf-HIKSB3 6' „ 3 

T. ft3c0fi-tfc LT(i, H2 0coJ:9^Ur 

(T>^mmzi:hmmm^hm^>m^. 

[ 0 0 9 8 ] £ it, JMI53 5 li. i:?iJi&gg$ft*M 
3 5 1-3 5 3, ^fi3 5 5, 3 5 6,i3j:tf 
NORy-h3 54(cJ:0^§^. RSKffi3 5(cJ: 
0*^$ix^m«coyNVi.x«s^*-rsfi-f-^ «fc Oft l co 
5-y^0S&g&3 6' tfiiflfS^ff-^ (fflMjfi^)'^- 

ft2c07-y^-[IIKa53 7' ^fs»$^. -?"LT. (3|ft2 
<07 •y^-0SSg|53 7 ' com^Cct 0^$iX^-^rcON 
ANDy-h (383, 384)fcJ;yNANDy-h 
3 8 5^^LTftlc0«-^i^{ift2c0fl# (l»T;U^ 

[0 0 99] HI 6(4. Hi lcO^n-y^jgiRHlKfcfc- 
tt£*-r -y^-gi5coStt;eKJ^««^*-fIIIS&HT'S)^, H 
1 6 \iZ5n-f i. x>f y f-gp 3 9 (4. V T)V7 o y 7 

tR-Tl.ftlcOX^ -y^lElK3 9 0i:. DLL^d 7 ?J 

3is??n.y ^ft^-s outi tTab^-rs*^*^^ 

•rSft2C0^.^ >y^-[U&&3 9 2i:£:£L-0^ < , dix^ 
"c0ftl"^fFft2cOX-f 7f0!S3 9O, 3 9 2cOMtR 
fWm. ^ D -y ^SS?>f ^-r;Hf^C LKSENt, 
^n y^efflJt«SP3 4*^c02acoai^fi^-Sca, S 

[0 100] mraLTtid^. ^Si5^n-y^<o^D y^ 
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lzmit5£X/&2(?)X-4 y ^@g§3 9 0. 3 9 2<7>|&f£ 
#©Jffll$*U>. -f&;b*>. ?n v ?ffl«a^iH!»MS^ 
*&CI4 * O >y ^SI5?tHlS&(Ci 5 2O0^ D -y ?<?)ft 

SB? o -y ? t tT £ffl^|> Z 1 1 -t ft . 

[0101] ttZ~^jX\ 9\-B9 U'V?(7)7u-y?m®. 

CLKSEN«5"H" 'JWa 7 ?t 

DLL^oy^fc(0CHBJtltt«rff-5fclS«4:LT4iSS 
ilft2«<7)£i}:*)fg-§-Sca. ScbtcS-^ . 1S*f6ty;:^ 
^ffiffifcfflSf 5 ? a y i7 ^HJ^Sixft J: o Izm 1 ti 
±t/£S2tf9;M -y^|H]B&3 9 0,3 9 2 0»ffr!>*$lJtSP§ 
ixft. 

[0 1 0 2] Hi 7ti. Hi lcr>*-4 - y f-gpco— SB^fl 
, ttW&lfj££^-r[II&H-e£>ft. Hi yf- 
SP39(±. — ?m>A'-^3 9 3i, 3OC0NAND 
^-h394. 3 9 5fcit^3 9 6i:^{i^TV^. >f 

Sca#*A:*J§:ft.ft. l#g^)NAND^'— N3 94C7J2 
o<OA*4S8^fc{4, -< WN'-^3 9 3<oaj*ft-^t. 
ffiJtt2gC3 4cOft!2*«oai^ft^Scb*^ix^A^$il 
ft. 2#e<5DNANDy-h3 9 5<5D2-ocOA*^tC 
Ji. 'JWD^RECLKt, lSBONANDy 

NAND^'-h39602 O<0 A*«HPt=tt . JJEffi* 
ft-?- ScbtDLL^ay^DLLCLK tf-tft-eft. A2I 
Silft. 

[01 03] Si «y^3 9t=*3UT, ftffiifc 

«^3 9«0tli^<i-f-Sca. Scb*ifttc " L" I^HCS: 
-oT^ftfc^i. HifftttHwU T)V9uy ^RECLKi 5 

fg-f-Sca^ "H" fte^TiOffi^jfi^ "L" ^ 

/MC^-oT^ft i: U D-y^REC LK^I 

iRSftftJoK&oT^ft. $£>fc. -^•Offi^fi-^S 
>ca# "L" U'OP. ffe*cOtii^«-^*i "H" l^l4c& 
->TUfti:#J;i. DLL^D7^DLLCLK*si^g 
ftftj: dtc&^Ti^ft. 

[0 104JEH8ti, 04 <5OHM0iJc7)^IlIKtfO^ 
W^«^JSr^-r@g|iaT'S)§ . H 1 7 icflrf J: 5 fc'. 
#Jl*s4ii. MfcONAND^'-h (4 1 2-4 1 7, 
419. 420. 422-427. 4 2 9fcJ:lX4 3 
0) fcilflBRO-f (4 18. 4 28) 

ft. 



[ 0 1 0 5 ] m 1 8(;:^-f #jg|§4 ote. A,^JMtC«t^ 
Ztltz 'J T)l>9 a- v ?&r3XJj1&**mm <0 . 2 go 
* 9 > * tc <fc 0 #J§j L T y r 7 a -y ? J: D L L 9 
D y 7 c:*hr- ft ft fzlb^m 3 



T'fcft. 3ri3. #^&4te. 4SSt<0NANDy-hfej; 
t/yf >oK-;?a»£>3:ft 2g<7)^'7>^-cif^-ri>t<7){c 

-fft i tifiX'% ft Z t 1 T'tS:^. 

[0106] hi 9{±. xminmatemtmcomfs. 
Sr^-rniffiya -vrmx'h&.m 1 9^-rmftw^si 

JfeMTJi. Ur/^D-y^fcit/DLL^a-y^^^ 
«i*JBi-*Wfi*^&* l o*illHl»4 l teXifim 
2<MmmH42i* ^n.yi?S«?IIIK3 0a<7)A^fi!l 
tWtT^*. HI 9cr>7a-v?M.iR\B\m0ali. ffi 

&(0®±&j%mmmi,z9jk tti ?mmmd& (H4 ) 

t !§!£?{;:. SiR-f ^Ht-^-C LK SEN 

9 a y ^ J^0K 2 0 cOftJfflkOTT-. U T/l^^ a 

v9<D{mtDLL7ny?cr>ffi8b£ttmi:. t—9 

DATA£mmzit&?vfy?tLx. mnmlzmm 

$^>fc. ±IB^o-y^SS?0SS3OaWi. (JT/V 
^ n -y ^ «k t/D L L 9 o y ^ S- ftm LT# itiS 2 o 
V>-ftm9u-y?iE*lrcr ) mz^ VT)V?u-y ^fcit/D L 
L^a-y^Sr^L^r^ft-ttA^S^S. 
[ 0 1 0 7 ] Z ZX\ 9VU9 uy7cr>?uy ?mmitf 
itt!J^<^-5 7t^-{i. DLL^o.y^$-^«jlt^V-> 
SrS^tcSHRjli^t- h Z t i)r*imiz%Z> . £ tz-~fj 

X\ ^9X3>y?<r>7V y?mmLtfittmfc<%->tz 
«^-<4. VT)l>7a y m^DLL?D 7 ;^L 
Ttf^^tS 2o<5D^^ u -y ^ft^-S:^ o y ^MS?0SS 
3 0atA^L. d£0^n-y^SS?HJK3 0 artT'. 'J 
T ;P 9 n -y ^ L fv:^ ^ n y 9 ff-f-^&ffl t D L 

L9v-y9*ftmLtzttm9v-y9 m^oma tarn 
txnn^z^ ^izo cotii.mzttj&t& 9v-y9ziEm 
izmm-r & z t wx-z $ uz . d l less i o tzx 

Uv9*y%titi74 ls4&nmtifiWiail,z$,<%~>tz 
i^iZit. DLLtUK<0S)f^^^±$-«i-. IJW07 

9 *ftm LK^m^zmiizmistfi-tz, z t-mmz 

O^3^ii0K4 3«. Bff^O«tg;6<j^||SfiM (H 

4 ) kzanhftmrnnA o t^t^iBittgfg^^-r* t<?D 

[ o i o 8 ] h 1 9 <7>nftm%mMMizMf &m 1 o^- 
m®m4i£>j:v&2<7)ti-m®m4 2X'i±. lEK&mm 
imzfiotzMz, mt?4 ^y^x-m-m^nozt^ 

-HMX'hh. Z(T>tzMZ^ *7 < >Y*?JWxm*kSw £ 

m i xx/w. 2 <r>ftmm&,4 1.42 <,zn^zm^-r -s. 
jfio«*w=arsat«fc mmiz, ^9 a -y ^0^0 - y ^ 

J3j5^*>*it«!?e<7SV ^^T' t . I) Tft'9 D -y ^ Oiiffi i: 
DLL9tiy9c0imtcr)9O'y9{iLmim^ffdi}^ 

fr^mzmmztso zb^zx^x. mmnmwzocT) 
9v-v9*jEmzmm-&ztt> : x'Zz>. *ti«pt_iz. 
ttt&tm<r>9 o -y 9mmuz*tm'r& z t **>imiz% 
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[01093 

1 gteiftfcT. mifc. ^?o-y?<7)?n-y?Ji]i£gjc9 
¥>J5Sfi§lllc*-?*# , y T/P? a -y 7m<F>m lcr>7z3- y ? 

lz, ftmi o fcli*j&»fcy£RH*>?o >y ^jg^Sfetc^jS 
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